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[57] ABSTRACT 

In a vehicle, a safety arrangement for powered win- 
dows, sun-roofs, and the like. A squeezable fluid con- 
duit at least in part bounds an opening. A window or 
the like is movable by a motor in a direction dosing 
the opening. A pump is connected with the fluid con- 
duit and establishes a flow of fluid therethrough. The 
pump produces a pressure change in the conduit when 
the conduit is squeezed. A pressure-responsive control 
arrangement controls operation of the motor as a 
function of pressure changes in the conduit resulting 
from squeezing of the conduit due to the presence of 
an object caught between the conduit and the window 
when the latter is moving in closing direction. 

16 Claims, 5 Drawing Figures 
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SAFETY ARRANGEMENT FOR POWERirn i... k 
VEHICLE WINDOWS, SUN-ROOFS AND TRE IIKir u ° pened ' because the pressure-responsive 

THE LIKE switch means permanently prevents the drive motor 

BACKGROUND OF THE INVENTION f rom roovin 8 ^ windowpane. Such situation is clearlv 

n. . ; intolerable. ' 

hftiss srsr srrr 5 s verseiy ' *■ cow *• -p«-» - *. 

powered doors and windows. i« seated air may decrease to such an extent that even 

More particularly, the invention relates to safety ar- M^^^J' ^ tUbe wU1 not 

rangements for powered vehicle windows sun «Lrf« I ' C,Cnt bu,W - up of pressure to activ «e the 

and the like. windows, sun-roofs. ^ pressure-responsive switch means. This is particularly 

Power-driven vehicle windows and sun-roofs have £f 5* ? bjeCt CSUght between window ■«> 

long been.known, and are characterized by certain dis - «?, ^ S,, lf 1I •. fof m8tance a ch ' w ' s fin 8«. *> that the 
advantages. I„ particular, it is known that moto^riven STf ^ ^ " sq u ueezed on,v a small portion of 

Even deaths are known to have occurred in instances " K ■ oco « d 'n«ly « object of the invention to ovcr- 

where a young child, playing with the controls, had his COme these *««co«b W of prior-art safety arrange- 
neck caught between the frame and the window pane 20 ments 

Various attempts have been made to overcome this J* ,S a further ob j ect of invention to provide a 
hazardous shortcoming of powered vehicle windows. It ""J* arran «e"'ent for powered vehicle windows, sun- 
is known, for instance, to provide a safety arrangement r0ofe md * e ,ike ' which » highly reliable, 
which makes use of a squeezable fluid-filled tube ex- ,l ,s a "ore particular object of the invention to pro- 
tending along the upper portion of the vehicle window V . ,de such a wrangement which is quickly respon- 
frame, and so positioned that as the window pane rises m ?- 

to close the window opening an object caught between . 11 B anothcr to provide an arrangement utiliz- 

tne upper edge of the windowpane and the window ,ng a fluW -fiHed tube and which responds even when 
trame win press against and squeeze the fluid-filled 30 . e ft |fj""hd tube is squeezed only along a small por- 

tube. Inasurach as a fixed quantity of fluid medium is tl0n of ,ts ,en8th - 

present in the tube, the squeezing of the tube will result lt han addit '°na' object to provide such an arrange- 
in an increase of pressure therein. Such safety arrange- ment whose operation is largely independent of tem- 
ments are accordingly provided with pressure-respon- P erature "nd other environmental influences, 
siye switch means which interrupt operation of the 35 '? fa a further ob J e « to provide such an arrangement 
anve motor, and thereby interrupt closing of the win- whlch is chara cterized by a pressure threshold Value 
aow, when an object caught between window and which b hi 8l>w than the pressure build-up which results 
irame presses against and squeezes the fluid-filled tube. u P on temperature increase of the fluid in the fluid 
Various modifications of this type of safety arrange- fUled tube. ne ,,u,a " 

ITk 0 " 5 '".^ ^ " Characterized b y shortcomings 40 }* h vet «»*h« object to provide an arrangement in 
which greatly limit its practical value. " which the high pressure threshold value is "ached 

filled WhVST" /( arrai J8 eme " t ' *• fluid-filled tube is ««**«y ™ response to squeezing of the fluid-filled tube 
nosing 01 tne motor-driven window, and object is tion of its length. 

caught between window and frame, the air-filled tube 45 » a further object to provide an arrangement in 
wiU be pmched. The resulting decrease in volume of which the possibility of slow leakage of pres^uTe fluW 
JhV„t P ™ dUCeS ** inCieaSe <» f P^«re. and does not greatly reduce the effectiveness oVthe system 

™~ PfeSS "" T! reaCheS 8 thresho,d value . a 11 58 another °»* ct to P™** a- arrangement^^ 

Semsmxw . -wstrs assist 

s^e"?e S ZlTr , l e t ding 10 ret « uirem ^t for pres- It « stiU another object to provide such an arranee- 
sh vhv Tch S n,CM ? S - ,BVin8 VCry sc - mem ^ ^^"tageous switching meanf 8 
S2- 2 Je^ th™;, P cT S eT o r POnSiV , e " wi i" h PUrS,,I,nCCOf ^^^andotiierswhich 
somewhat delicTe and stilfmoS ^LSH"^ ^ ^ aPParent hereaft «-«he novel safety ar- 

vanugeously subL^ to ctaZT. e?vir?„" y '. d | Sad ' ■''^ for P owered w « d <>w* and the like com- 
fluences. S £cSy f"T " V u eh ' Cte * 8qUeeZab,C fluid conduit mea «« a ' 

within the tube may chan ge Sm d£ ^ «0 " P" 1 boundin 8 an »P«i"8. closure means mova^ 

reach the tiireshold Jalue SSfSSSL ^a result to S"* ^ 0penin «' 8nd motor m «« 

of changes in ambient temperature Thus V .Zv rLT^f V'V^" means Advantageously, the iu> 
weather or on hot days the temperature of «3 T% j - nC,UdeS pump means connected with the 
airmay increase to i JS^t^Si Sir 8 ^ eStaWiShin8 8 ^ ° f **« 

within u,e tube will reach, and even substantteUvT 65 ih^2in .S^ * e P . ump means Producing a pressure 
ceed. the the threshold value. Under wTctcu^ S^t^^^^ca*^**** 
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the operation of the motor as a function of pressure to the suction side of that pump. Thus, in this embodi- 

changes in the conduit means resulting from squeezing ment, the squeezable tube 17 and pump 22 form a 

of the conduit means due to the presence of an object complete circuit for fluid flowing through the tube, 

caught between the conduit means and the closure In the embodiment of FIGS. 1^3, pump 22 pumps 

means when the latter is moving in the direction closing 5 fluid in the direction of arrow A when windowpane 13 

the opemng. is in the process of rising. Accordingly, when the tube 

The novel features which are considered as charac- 17 is squeezed, and thus blocked or partially blocked 

teristic for the invention are set forth in particular in by an object pressed between the windowframe and the 

the appended claims. The invention itself, however, edge 14 of rising windowpane 13, a very substantial in- 

both as to its construction and its method of operation, 10 crease of pressure will quickly develop in the tube 

together r with additional objects and advantages between pump 22 and the squeezed portion of tube; A 

thereof, will be best understood from the following pressure sensing device 24, here in the form of a mem- 

description of specific embodiments when read in con- brane-type pressure sensor, communicates with the 

nection with the accompanying drawings. ^ fixxid circuit formed by tube 17 and is quickly respon- 

BRIEF DESCRIPTION OF THE DRAWING S ' Ve t0 -* e substantial Pressure increase which results 

upon squeezing of a portion of the tube. Pressure- 

FIG. 1; is a somewhat schematic side view of a door, sensing device 24 is mechanically coupled to switch 
with the upholstery removed, of a vehicle provided means 26 which, in this embodiment, comprises a pole- 
with power windows and the safety arrangement ac- 20 "versing switch 25. Device 24 and pole-reversing 
cording to an exemplary embodiment of the invention; switch 25 together form part of pressure-responsive 

FIG. 2 is a sectional view taken on line H— II of FIG. motor control means for controlling the operation of 
1, showing part of the window and window frame of the motor 16 as a function of pressure changes in conduit 
VC ™!*V 17: Accordingly, if during closing of the window the 

FIG. 3 is a schematic view of the vehicle door of FIG. 25 tube 17 is squeezed by an object caught between win- 

1 ' ™£ W T? details 9f Clcctric drcuitr y; dowpane and frame, the pressure sensed by device 24 

FIG. 4 is a view similar to FIG. 1, but illustrating a wiU quickly reach the threshold value, because of the 
safety arrangement according; to another exemplary operation of pump 22 during closing of the window. 

^StT^^'T^^ . ' ■„ > C threshoW va,uc Of P^ure having been reached, 
• FIG.SisaschematicviewofthevemcIedoorofFIG. 30 pole-reversing switch 25 is activated to reverse the 

4, showmg details of electric circuitry. direction of drive motor -16. immediately causing win, 

DESCRIPTION OF THE PREFERRED dowpane 13 to descend, until such time as the squeez- 

EMBODIMENTS rag -of tube 17 terminates— i.c, until such time as the 

' . ' .."object caught between frame and windowpane is 

Discussing firstly the embodiment of FIGS. 1-3, it 33 withdrawn. When the squeezing of tube 17 terminates 
will be seen that FIG. 1 illustrates a vehicle door the pressure in tube 17 will be relieved, resulting in a 
generally identified by numeral 1 1 . Typically, the door decrease below threshold value of the pressure sensed 

comprises window frame portions 15 which define a by device 24, and thus a pole-reversal by means of 

window opening 12. Closure means, here in form of a 4Q switch 25. Thus/ when the object caught in the window 

slidable windowpane 13 is driven up and down by drive has been withdrawn, closing of the window will resume 

motor 16, to close and open window opening 12. Win- Specifically with regard to the circuitry shown in 

dowpane 13 has an upper edge 14 between which and FIG. 3. it will be seen that motor 16 receives^ei eclrkal 

frame portion 15 an object, such as the ringer or hand energy from source terminals H . At the same time in 

of a passenger, may become caught during closing of 45 this embodiment, source teTmrnals 2 7 are connected to 

the window. The embodiment of FIGS. 1-3 operates in the motor , (not separately illustrated ^ w h^tT^: 

such a manner that if an object is caught between win- pump 22. P ole-reversing switch 28 is accessible tn th2 

dowpane edge 14 and frame portion 15 during closing occupants of the vehicle passenger compartment and 

of the window drive motor 16 will thereupon be affords control of the electrically operated window 

reversed, immediately causing windowpane 13 to 50 Pole-reversing switches 25, 28 will normally be in the 

V C positions shown in FIG. 3. Accordingly both the drive 

•■ Squeezable conduit means, here in form ofa tube 17, motor 16 for the windowpane and the motor (not 

bounds tiie upper portion of opening 12, extending separately illustrated) for pump 22 will be discon- 

aiong and fixed to the upper cross-bar of frame portion nected from source 27 

,S * ^ 2 . Sh °^ may ^vaatageausfc be 55 When the moving contacts of switch 28 contact ter- 

K° vl *?* lon ***i™*toofamb\*rg3skex 19,orthe minals28A and 28* -i.e., when the switch ispushedto 

like of the type usually provided for sealing purposes the right in FIG. 3-the motor 16 will be driven in a 

on the lower face of the cross-bar of frame 15-i.e,, the sense causing lowering of windowpane 13. At the same 

face against which edge portion 14 of windowpane 13 ■ time, both terminals of the motor for pump 22 will be 
presses when the window is closed. Advantageously, *» connected to the positive terminal of sourc ^27, s7 hat 

fi ^r w H m m ' ™*f V haS 3 CrOSS - the l€minaI ***** <* «fc Pump motor will b " Z. 

section which is narrower in direction of movement of Accordingly, as the windowpane is being lowered, the 

windowpane 13 than transverse to such direction. pump will not operate. g towerea, tne 

h ? °'a ^ £n See ? ^ When now the moving contacts of switch 28 contact 

MkSt^S 20 T 8 T! f nd r rti ° n tC ™ inals 28rf «■ "X-^ the switch is pushed 

S 2?^ I connected to the pressure to the left in FIG. 3- the motor 16 will be driven in a 
side ofa pump 22, whereas end portion 21 is connected sense causing raising of windowpane 13. In this position 

• t ■ ■ , ■ • ^ . * * - 
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of switch 28 the motor for pump 22 will be c<mnm»A k 

to the source, and thus driven. T^e fluM aVcuh fo™lJ b " n6 -*P« Pressure sensor 24 which in turn activates 
by tube 17 will now be in readine« fo^h/ n , ^ pole-revers.ng swrtch 25, as in the embodiment previ- 
developmen, of substant al pressure Lei?; ^*f««ed Accordingly, squeezing oftube 32 dur- 
response to squeezing of he STZ^ZZ Z 5 ^' n f °f ,he P ow " wi »dow wUI immediately cause 
tube is completely pinched off s £», ^„o fluid £ L ! T \ ^ Wlndow P ane 13 ' 88 Wbre. 
aU. the pressure wUl build with a force tuJ^ T a m ° t0r 16 in ^ e ">°odiment also 

pumping force of pump 22 ^ '° ,he d ™ eS pUmp 22 • cer,ain s P ecial P rob '«™ «e created 

prevent the downward flow of pressure fluid thereinto. „ thus to a termination of ,h ^SJKe «ton tS 
ourin.Tdn^ nU,d f r h erea,, ° wedtod «-'<"" the circuit " S P^t^ci^m^t^S^!^^ 
during ,dl,„g of the system an undesirable increase of or the like 33 is provided in the pnfumatic circuU 

»o, hi „ P T e tlm u. W f" ,d reSU,t ' 7,16 s y stem wou » d between th « m «* the section S tu£ subject to 

c™« r? U ' Ck,y deVe, ° P SUbStantiaI P ressu ' e ^ P™™'"* Whe ". windowpane 13 descends as a 

creases untd after a certain amount of pressure fluid 20 result of pressure build-up in tube 32, reverse acl. 

across the top of wmdow opening 12. By provision of Pressure build-up, and undesirably destroyine the 
pressure cushion means 23, however, the conduit will safeguarding effectiveness. estroymgthe 
be substantially filled with fluid even when not operat- " will be appreciated that the invention, as reflected 
ing Likewise, the arrangement of FIGS. 1-3 is ad- 25 in the aforedescribed two exemplary embodiments 
vantagepus. in that the pump need be driven only for represents a considerable advance over the prior art' 
very short penods-i.e., only when a window is being The Provision of pump means renders the system 
liT.iT S ° ,hat ? e Cnergy consum Ption associated S uick| y and decisively responsive. Likewise, the pump 
w.th the pump need not be great. means permits the use of a very substantial pressure 

, DtAcT 8 ?' 6 ? em P |oyed in the system according 30 threshold value, thus eliminating the need for hichlv 
to FIGS. 1*3 is preferably a liquid which is highly tern- Pressure sensors, and eliminating also the in- 

P hl " re i. a " ' g reslstant and which is in addition nuence of temperature fluctuations and other environ- 
chemtcal y resistant mental changes. Furthermore, because a conside abfe 

Advantageously, the tube 17 is made of colorless- P ressure build-up develops almost immediately the 
i.e. transparent, translucent or achromatic- material. 35 svstem responds even when the fluid-filled tube is 
iuch choice of material serves to make the tube 17 less squeezed only along a small portion of its length 
aesthetically obtrusive and may be of benefit in reflect- According to the invention, slow leakage of pressure 
mg the sun s rays, if such factor is to be taken into ac- fluid wi " not materially affect the responsiveness of the 
C °" n , . system, since the pressure build-up is not dependent on 

A simpler version of the invention is disclosed in the 40 ma ">taining a fixed, predetermined amount of fluid in 
embodiment of FIGS. 4 and 5, in which atmospheric air the circuit In *• first embodiment described, the pres- 
p,£c P !° y / d 88 thC pressure fluid - The embodiment of s " re bui,d - u P res "'ts from the pumping action, and in 
HGS.4-SissimplerthanthatofFIGS. i-3 in that good the seC( ? nd embodiment described, small fluid leaks 
sealing of a closed circuit is not necessary, and further A< r ■ ln almost no loss of effectiveness, since a closed 
« tlut the pump 22' is driven by the same motor 16 System <" not Involved. Thus, the problem of sealing is 
which drives the windowpane 13. very greatly simplified. 8 

Specifically with regard to FIG. 5, it will be seen that Whereas only two embodiments have been illus- 
as before, a squeezable tube- here identified by mi- Uated ' U should be understood that many modifications 
meral 32- bounds a portion of a window opening. Un- so rn poss,ble - For instance, it is possible to have a fluid- 
like the previous embodiment, however, a complete • Z System M in F,0S - x ~*> wl »ere however the 
circuit for the flow of pressure fluid is not provided. In- ™!l d ° Wpane and P"mp are driven by the same motor as 
stead, one end of tube 32 is connected with the pres- J° S t" 5, 8 cneck valve ^'"8 provided if necessary 
sure side of pump 22'. whereas the other end oftube 32 as * hown ,n the latter Figures. 

communicates with the atmosphere. The operation of 55 Converselv ' « is possible to provide a system which 

th.s system is similar to that of the one already commun,cat « with the atmosphere and which employs 

described. Specifically, activation of switch 28 causes amb,ent air - Pressure medium, as in FIGS. 4-5, where 

motor 16 to raise windowpane 13 and drive pump 22' however a separate motor drives the pump, as in FIGS, 

so that air flows through squeezable tube 32 in the' i T-i, • 

direction of arrow A. If an object, such as the hand or » HUH^T' the safe 8 uardi "B action in both 

finger of a passenger; becomes caught between frame emb o<»«ments results from a pressure build-up 

IS and rising windowpane edge 14. the tube 32 will be h k ""r^ SyS,em ' il is possib,e abo '» °P*rate on 

squeezed. The resulting blockage or partial blockage of £» i"?**"""" ^ ThU5, in ,he emb ° d »™nt of 

the air flowpath defined by tube 32 leads to an im- ,h« p"»P««« direction could be reversed. In 

mediate and very substantial increase of air pressure in 65 I„>i IT'. pmc , h,n 8 of ,ube 17 w ould result in a rapid 

the conduit, between the pump and the ^T" *°* ^ C ° U ' d ^ 3 

tion of tube: This pressure build-up activates mem- 24 " 8 COn,rary t0 "'""rated sensor 
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In the embodiment of FIGS. too, the safeguard- presence of an object caught between said conduit 

ing action coufd. equally well result from the develop- means and said closure means when the latter is moving 

ment.of pressure drops. If the pumping direction were to said position; 

: reversed, then pinching of tube 32 would result in a 2. The arrangement of claim 1, wherein said pump 

quick and substantial pressure drop which could be 5 means has a pressure side and a suction side, and 

sensed by a sensor such as sensor 24 which, however, . wherein said conduit means has a first end connected 

works in opposite sense. In such event, the direction of to said pressure side and a second end connected to 

check-valve action, too, would have to be reversed. said suction side. 

.Continuing, it is emphasized that the provision of the 3. The arrangement of claim 1, wherein said pump 

check valve in FIGS. 4-5 is but one exemplary ex- 10 means has a pressure side and a suction side, and 

pedient. When in FIG. 5 the reversed pump begins to wherein said conduit means has a first end connected 

counteract the activating pressure build-up, the coun- w ith one of said sides and a second end communicating 

teraction can be prevented Without the use of check with the atmosphere. 

valves^ for example through the use of a by-pass con- The arrangement of claim 3, whereih said first end 
duit arrangement, or the like. 15 is connected with said pressure side. 
; In addition it is noted that whereas in the disclosed 5 * The arrangement of claim 2; and further compris- 
es bodiments the safeguarding action involves motor '"g pressure cushion means connected with said con- 
reversal, i.e., lowering of a windowpane which was duit means - 

being raised, other forms of control are possible. It is <► The arrangement of claim 1, wherein said fluid is 

possible; for example, simply to terminate operation of 20 ^^l*!^ ^ 

the motor, or even to reduce the force with which the ' chLlc^S ' ' ^ " d ^ ' ' 

motor drives the windowpane. fi « ' ■* 

it will •■Mri.»» M AA iu~* - l c i lne arrangement of claim. 1, wherein said fluid 

J,Vr^H^ ? that each of the elements conduit means comprises a squeezable tube, 

described above or two or more together, may also 9 . Thc arrangement of claim 1, wherein said fluid 

Z^&ssszszr"***- *?* ssr-***- <r*i«** **** 
sszjr: .tare- j^»~*~«'* : «~«'~»»>* 

Sn7?^^ U k 30 The arrangement of claim 1; and further. com- 

not intended to be limited to the details shown, since prising frame means bounding said opening; said 
various modifications and structural changes may be squeezable fluid conduit means being at least in part 
made without departing in any way from the spirit of mounted on said frame means 

the present invention. 12 The arrangement of claim 1; and further com- 

weciaim, 35 prising check means provided in said conduit means. 

1. In a vehicle, a safety arrangement for powered 13. The. arrangement of claim 1, wherein said motor 

windows, sunroofs, and the like, comprising squeeza- means for moving said closure means also drives said 

ole fluid conduit means at least in part bounding an pump means. 

opening; closure means movable to and from a position 14. The arrangement of claim 1, wherein sai d con - 
in which it closes said opening; pump means connected 40 duit means has a cross-section which is narrower in 
with said fluid conduit means for establishing a flow of direction of movement of said closure, means than 
fluid therethrough, said pump means producing a pres- transverse to said direction. 

sure change in said conduit means when said conduit 15. The arrangement of claim 1, wherein said control 
means is squeezed; motor means for moving said clo- . means comprises switch means connected with said 
sure means; and pressure-responsive motor/control 45 rnotor means. 

means for controlling the operation of said motor 16; The arrangement of claim 15. wherein said 
means as a function of pressure changes in said conduit switch means comprises pole-reversing switch. means, 
means resulting from squeezing of the latter due to the . 
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